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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an angular velocity 
sensor having a simple structure and capable of detecting 
angular velocity with high sensitivity. 
SOLUTION: In the angular velocity sensor 10, a weight 
attaching part 13a and a weight 14 are combined at the 
central region of a vibrator 1 2 to form a superposed part 
consisting of the weight attaching part 13a and the weight 
14 and four vibration generation members 15a-15d are 
integrally provided to four arm parts 13c1-13c4 in order to 
vibrate the superposed part through four torsion spring 
arts 13b1-13b4 and four arm parts 13c1-13c4 while four 
vibration detection members 1 6a-1 6d are integrally 
provided to four torsion spring parts 13a and 14 in order to 
detect the Coriolis force applied to the superposed part 
consisting of the weight attaching part 1 3a and the weight 
14 when angular velocity is applied to calculate the angular 
velocity. The respective outputs of four vibration detection 
members 16a-16d are combined to perform addition and 
subtraction to detect the angular velocities in X-axis and 
Y-axis directions. 
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2 1 c 1-2 1 c 4(OjEitHUfc3feig^^MSOfc^S 
9832 l d£— frlc^LtVN5. rogSL 4*CQT— 
-AgB2 1 b 1 — 2 1 b4^4*OlD?)^^2 1 c 
1 — 2 1 c 4i*)lW2 1 dOS^G^T^^tt^-r 

1 (DftmtD^&nmcm v u 2 1 d u 10, a 

*>U2 1 dOfiifrGteZi&±lCifc<5o 4*<07- 
A2B2 1 b 1 — 21b4t 4*(0^C9^^2 1 c 1 
-2 1 c 4ft. L^PmzMj&ZtlT^Zkm^ &M<D 
r-A^jS (2 1bl, 2 1 b 2) , (2 lb 3, 2 1b 

4) ttx*ft^^^cursv^^c^^^iJUTM^{cS5:^te> 

*U &tt<OW:W'<*U (2 1 c 1, 2 1c 

3) , (2 1 c 2, 2 1 c 4) tt % M<)&2 1 d SrrfrU 

■C YW£r*&lc b-CSVMcfcfft UT^UsfcKtt 

11^ I?HfiS21dSrXft YfS, Zttt*lRlfcS6tfc 
^ii:^)^^^. 4*OT-A$K21bl-21b4t4 
*©«C9/<*«2 1 c 1 — 2 1 c 4r*rti#s< JLoj»rt 

[0 0 4 1] *LT. ##2 l^JC-^^Ufc4^ 
T— A$P2 lbl — 21b4 k4*<omC*)'<*m2 1 
c 1 — 2 1 c 4 tm*)%H2 1 d £-?&®)^-£:fl$j£LTl^ 
4 ^7 — 21bl — 21b4 

5t<o0 2 (a) [cmi,ft tmm<omi&<omsm±nu 2 

2 a — 2 2 d^^rH^ixMf^lt$ixT*5»5. 4* 
©RI:D/ < *82 1 c 1 — 2 1 c 4±Kt>. $Z(Dm2 

(a) id^Lfc<t nmofitia <owm& mm* 2 3 a - 2 

[0 0 4 2] ±«E«fiWcJ:5*»W©Se^«©A5*«"fe 

2 0 mcmm L>it*&m<D&m&± ytiot 

[0 0 4 3] <J!BiaME-fe^>H6tt*»WI-«*»ia 

flttr^ftpUhftflUK 0 7tt#»Wlc«5i»B£&ir 

^UfcD-efoO. (A) tt^»l3W^@3tU^:S9lCjP 
^lcJ:5*FOX*ii*lR]rt»FxisJni*>ofctt«ISr^ 

u (b) &mhmt\c®% uyts ^ icaiaaic xzx 

F<DYtt*l^j*^Fy^Pt?ofcttffiSr^U (C) I* 



[0044] S6{c^Lfc$D<. ^m^zmmm*: 
1 0 ts*w^*5Sds^ c-r&a too, ^ 

O^jtfii? yf30 "CI*, ^it)^- 1 2 co^s&m* 1 3 \z 
MLfc4*07-A$iJl 3 c 1 — 1 3 c4±jC-^ix^ 
n^rtUfcMS&^^$Wl 5a-l 5d£SiJ|fcL*:1> 

[0045] sect, *L&mz.&z>mmm*i/w o-e 

tt. ig®^l 2©IiWl 3lC^U^:4^:o^C9 
13bl — 13b 4 Ji^®)^fcfcjS«t 1 6 a — 1 

e dQ**K{*#uT^s. 1 6 

a — 1 6 dte4>fcCD!lC9^SBl 3bl-13b4IC 
jg^LT4*<DT— Ag&l 3 c 1 — 1 3 c4Jb£-Cjltf 

[0 0 4 6] ±|B«^J:Sj[?0jg|tfi^V^3 0 

tt. S»a«tl 3 0fi»?Jfrtt$Jl 3 aOm®»C@^b^ 

so i4i:jjoM»t?ofc^ *^{zm<Z)nFn, 

F=ma ({i.U m : m®? 1 2 OfCS. a : tmSO 

[0047] ^Mtytio^i^, s 

I&mtl 3tC^Ufc4^O^C0^^1 3 b 1-1 
3 b 4lC5m^fRj^:X^rRj, r04*OiCD^ 
§Bl3bl-l3b4 fcatSS+**ft*rY»h*^ Mlb 
^•l 2C0±T^fpJ$:Z^fpjt-t-i o 

[0 0 4 8] *i\ Xtt#lRUCta^#tafcofc£*\ 
13 6 (A) fc«5^fc^bfcJ:5lc, imWaoti 

CS^FOXtt^fRl^F x^S^m^l 3a^:15 

i 4 ^^^fcso^om^Gic^rurxfft^tcflB 

<*s. S!3tCOJi^gp^«:4^0^C!3^g51 3 b 1 
— 13b 4-?£x.£>*VCV^(D-C\ ^jt^-fe^l 0 CO 

BSiGJSL ra>tt£*XA& UTSO»oj|^Glc«:|p] 
^-^h^if, H/ftwoii:»)^* (i3b 
i, i3b 2) ri±^fRjKi, H^asfla^ac^/^tt 

(13 b 3. 13b4) HrT^lRJlc^tfo wO^. 4* 
O^C»?/^$15 13bl-13b4 ±{c^rix^H^lt 

1 6 a-i 6 tKDjEm&ft^ymm 

&%bm\££ *) 4 >^C0^ C V ^^§5 13bl-13b40 

^at^ cfclffi^ti^^t So 4 
*:o^CD^$Bl 3 b 1-1 3 b 4 0«*i^»4f 
511^^1 6 a — 1 6 dOtii^5:^ix^ixl 6 
a, 16b, 16c, 1 6 d h-fZt. ^F60X$6^rRj 

Fx= { (1 6 a + 1 6b) - (16c + 16d) ) 
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[0049] Yt&xmztimgztmiootcmt*. 

me (b) K«5fctol-^Lfc.i:5tw, iJDMiaoti 

DWF^Y«lM^Fy^ft)HWl 3 a tit) 
1 4 ^$:^fc>^:fcS9^m'L>Glc^bXYto^ip]lc# 
®9^0Ji^^^4^<D^C»?^t^1 3 b 1 

— 1 3 b 4-C£x£>*XTV^tfrC > ^MtVf 10O 

^^yhdS«t, lC9/^13bl, 13b 3 
nTJffalC 8C*)/<*»1 3b 2, 13b4«±^|Rj 
IC^tPo ^FOY^lRj^FytCj:?? 4* 

(OMCU/^Sl 3 b 1 — 1 3 b4^>5^Mt5 
MUl4fttti8*#l 6 a — 1 6 dotr^ytti^j^ 
Fy = { (1 6 a + 1 6 c) - (16b + 16d) } 

[0 0 5 0] Z«^r|«illCjpa*^iP*>ofcfc# 

(t, i6 (c) ^Hf®urS^Wic^bfcJ:5lc. mm 

Ztft#ftK«Kr£KJ:^ m»>^fiJh^ (xnT* 
ft) tett<. r<D^r % 4:fctf>^C*)-'<*£&l 3 b l-l 
3 b 4t*±XJiJ7fa (Xt^T^lR)) JC^ItPo ^<a*§£\ 
^F^ZW^WOT zlC,};^ 4^CO^Ct)^§Pl 3 
b 1- 1 3 b 4 0^^^^r-5^ib^tH§Bltl 6 a 

— 16 dcOtTrc^ai^fi. 

Fz= (I6a+16b-hl6c-hl6d) 

^ «: 9 . ^ <Dfs.*tommmt ur z t^^<otm& « z 
[0051] z.(D£.?\c^ ±?s.vft^mm<omm^^ 

3 on. 4*^iC9^Sl 3 b 1-1 3 b 4^ 

[0 0 5 2] &IC X ^^O^0!|(D^a^*fe>'9-4 0 
[0 0 5 3] I2I8lc^bfc*D<, #»W<0SE«fl<DiD3S 

0><D N C<OAD3$ft-feV^4 OXii. 4;*C0DT— Agfl2 1 
b 1 — 2 1 b 4 ±lcg|tf I* LftlJH(g&£a# 2 2 a - 2 

[0 0 5 4] <^^a/^PSS^-fe^>S 9 

[0055] m 9 ic^ Lfc*38wic« & A5e«/iwa« 

iffityfsoil, jfelcBll«r«v^TIB«bfe*»Wfc 



[0 0 5 6] eit^RWchu *3893lc#Sfc«a[ 

fc*&{COV^rW:a9«t'JC|l»tftWI^H , 2 3 a- 2 3 d 

[0 0 5 7] _bsa u>t«a*/ina*j(cffl-fe V* 5 o -c 
js, msm&Mu i 5 a - 1 5 d {cmjjfiwmm&z: 

v^ft*. B»*£««*l 5 a-l 5 d ^jEttjftSrWlor 

zb. mmmti 3<om*>&ttm 3 avmmKmmv 

1 3 b 1-1 3 b 4jbtC^iX^tbJKWJtLfc^»«ltb$i5 
#16a-16d OJE«KWttT3i^a»*3ia*|j: J: ») 4 
&<Dmt9'<*m 3 b 1 — 1 3 b 4 G>«*«;:«Xfc 

[0 0 5 8] :ir-e\ ft5*S«rttWi-5^«ctt, 

51-, 4*©St9/<*»l 3 b 1 — 1 3 b 4<D 

mfrfrh&szrzmmtkmmti e a-i e d<o^mtt 

Sr^rft-etb l 6 a , 16 b, 16 c, I6db1-Zb* 
3 P * l> *l C F (OX^IrJ^C F x lc J: d tr 

CFx = { (1 6 a + 1 6 b) - (1 6 c + 1 6 d) J 

CFy= { (16a + 16c) - (1 6 b + 1 6 d) } 
£#£<E>T. CFx, CFy©#t^ilSft»ttX 

[0 0 5 9] tfcti:. AD3£SSrtfttHi-5»&(J:», i9l: 
**UfcjD<, MSbtfetUaWl 6 a-l 6 &<D&mM>*b 
D C Kfl^ & * tb-^Jx^fc £ fc «> <D D C SMs»4tf #S 
irtT, a*S5 1A-5 1Dt, HP F 
-f^W) 5 2A-5 2Db. tfc*BS88S5 3A-5 3D 

^SriiMcL/rv^o 

[0 0 6 0] r^T, E) 1 OlC^UfciptC, fflBi$8£ 

*t# i s a - 1 5 d fcjE»s*BJJiii-a * , &»t&m& 
»l 6 a-i 6 d©BAfi, ^SlcJ:5=iy^-y^<o 

13ail!)14 i 9 «J^*ia**siPi35 

im&\z£&x<0&&.-e. ^as^Dc (a: 

*) WfcSMfcU z<DDC&1t»&tmSUSL&btt&t> 
(OXthZo 

[0 0 6 1] ^oT. ±BOl5f^JRa^?>* S9lC^U 
1t£ o \Z S tm&MUtt 1 6 a - 1 6 d <D&Mjj* s « 
f^5 1A-5 1D^, HPF (W** 37 5 
2A-5 2D^lJlA^LTV>-5 0 ^tt, HP F 5 2 A 
-5 2DtMMM^^tt, CKOHPF5 2A 
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-5 2v<D&mji*&mffi&&s 3 a-5 3D-ca£Us§ 

51A-51 D [CAJj Lfcffi»Sfcttiffl» 1 6a-16d 

^5 i a— 5 i Dft-eri, r c a^j tfJSMt 

16a-16 & t>*b<D&mt>t, fittHi^5 3A-5 

C^ffc#5 1 a — 5 1 di5#bH5. 
[0 0 6 2] I^t, $c#S§5 1A-5 1D*>P)©^D 
C^{fc#5 U-51 d^M^^Tlni^^S 4~C 

tt, X$&jjfa<ODC&itftI>Cxb. Y$&jjfa<DDC& 
WCyh Zi^IfiKDDCmDCz £ SrT16<£> 

[0 0 6 3] 

DCx= { (Sla + 51b) - (5 1 c + 5 1 d) } 
DCy = { (5 1 a + 5 1 c) - (51b + 51d) } 
DCz= (51a+51b + 51c+51d) 
^tt, fbnfcDCx, DCy, DCz^l^l 

y, zife^iRjojoaao zwscimio 
[0 0 6 4] iiaufc^w^aa/inafltjM-fev 

*Wt 1 6a-16 d<D&m2)frbT>Cmtft&&1t>Z>K. 
l 5 a - l 5 d *S&£&£^*:#&-C. £ 

[0 0 6 5] JfclCl. *»WlC«*«a«//l«l5S«««-fe 

st^iai, ssi^L^iatyf io, 2 
t3o, 4 0 <D&ffitom&t zm*Gt*tit t> ^-efc 

So 

[0 0 6 6] IPtK ftl^BIl, I^Sl^Lfc^^irV 
tlO, 2 Of*. 4*<DT— Aft (13cl-13c 
4), (21bl-21b4) ±IC*ftCTLKM»t* Ufc 
4flOHH£tKr (1 5 a-1 5d), (2 2 a-2 
2d) «rUft£<tlrfcR»cr** flaSatytlO, 20i 

tt««t» 4<B©£gMgdfcStt* (I5a-15d) . 

(2 2 a— 2 2 d) *JK»$**Vx#ff»l*jc:»iJDaa 
•feVi^3 0, 4 0 &*flli£&30-C« 02 <B) , U3 

(B) \£7F\^1t£?\^ «ft»4«W (15a-15 
d) , (2 2 a — 2 2d) <E>_L®fli £ T®ffi <b <Df$\Zft 

[0 0 6 7] 



S 5 4 #<DM 5 /^^MU 5 4 *07- AUZfr IT 

<Dmm>ikmmtk&mjLx^&<Dx* 4m<omsMktim 
tt<D&m* &&ttt*txmi»+z r b -e % xlfcfrito 

So 

[0 0 6 8] BI*g(2BB«i«>JDa«-fe^1McJ:S 
9 8&tf4*(07-A«H UTS»pT«lc3t 

ix^n-#ft|c^ttfc4®a>^fttttii§mS:<i^"Cv>5 
ItirfC, X«*fil&t^Y|ft*rfi(l3feWcZ«&*Sl<0 

[0 0 6 9] 3 M/iWM^ 

OflHkttMU ta^&mJB£LT4{iO*g 
l»ffl«tO*W*^e>DC«ft»Sr*»«fc«>©DC 

awfc»^*#a*ift&D"r«»t-e. 4 

[0 0 7 0] SH^4i2tto^JSS/j&p^f£^ 
irviHc£S£. ±tBbfc«*Wl 8B«oAa«-fevih 

«>«5tsr5««u. mz, ftmmmma±4m<om&& 

[Ell] *»Wlc«5Aa«-fe^^«:^bfc««B-e«> 

So 

[B2] mtc^ufcigi&smics i»g*ffiv^ 

m&mmt&m*\^x7FVtzmm®xhz 0 
ms] muz.?* ^itmmmt\zE.m&&uft&tiL&m 
v^^pic, mwi%m\zm&i,it4*(Dmcys<*t$±.R 
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[04] *»Wic«5«aK-tr^fc*5i^T, mW}*<D 
[05] *»WoaE««<ofta«*v^«:^Ufc»«H 
[06] **W^«5HDa**^«r^Lfc»a®-C«> 
[0 7] *38WJc«5ADSSaE*^tJi*5w^, Igf&^co 

[08] *3swoag»«<oipa*-fe^^ufc»«H 

[0 9] *»W^«SA3*«/*P3fi*j|tffi-feV9-Sr»W 

[0io] *m\\z.fa*ftmm/imBmm j t^\z.%> 

[011] tt^iHOflf^^^^WLT^Ufc^MSPft 
[012] «3feOiw5t«-fev^ottf^SraW-J-Sfc«)© 



0-c&£« 

[«F*«>IIM] 

i o-*»w<o«a«-fev»-, i i-mmmt. 1 1 
a, nb-OTiiea, iic-m 1 2-11 

^> 1 3 "'WWWt* 13a-»I9IRWtt, 13b 1 — 
13b4-4*0«i:9^*», 13cl-13c4- 
4#<Z>T-A$B X 15a-15d-Mm 16 
a — l 6 d -•-SHMftHJfl$r* 2 0 — 
SS-t^t, 2 1 2 1 a 2 1 a 

1, 21a2-ii@^ 21bl-21b4-4* 
07- Agfl, 2 1c 1 — 2 1 c 4 — 44:0>SC9'Mt 
2 2 a~2 2d-HHMB£tttt* 23a-23d- 

fl-t^lK 5 1A-5 1D-WW, 5 2A-5 2D- 
HPF (^-f-**7-ryI*^) . 5 3A^5 3D-ttSSI 



[01] 



10 *»w<Dftis-fc>* 



13b3 
13c3 



15c 



11 




15b 



[03] 



[01 0] 




16d 



16a~16d KIM**©** 
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[02] 



im4] 



(A) 





13 fiJUgm 



16c,l6d 



T 5 ! 



(A) 

13bl.lg2 16a<16b 



13b3,l3b4 



V^'J^'J *jCF»XM*fc ffcttCFx 
CFxP«16a+l 6bHl 6c+l 6d)} 



(B) 

16a.16c I6b,16d 
13C1.13C3 (i^HA' , ^|£ W 

^'"^ <="- «-Y»*lSl 



G" 



-^3 |J *V *CF«>Yl*tf ffidWJCFy 
CFy={(1 6*+16cMl©>+16d)} 



[05] 



22a 



20 *RW^«m«Oftflt'fc>1f 2^ 
21 al 

YI4 



22b 




21(21 a) 



[HI 2] 



100 102a 



102b 




102a 



102b 



Fx(Fy) 




(A) XttCYf«2r« 



(B) ZKW>« 
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me] 




IH7J 



[199] 



CA) 



16c.16d 13b1l1 3b 2 , 6b 

1— - B r --^^ ^ 



13b3,13b4 



V *F<OX|i#|SlflMtFx 

Fx=U1 6*+16b)-(l 6dO> 



(B> 

16b.16d 



13C1.13C3 



Tr i p* 5 



^ — ;^ 



JjF<0YU*ft*4#Fy 



Fy=K<l 6»+l 6c)-(l 6b+1 6d)> 



(C) 



16c,16d 13b l,l3b2 16a,16b 



13b3.13k>4^ 



Ir 



t 

ftF0Ztt*ftf£ftFz 
Fz=»(16a+16b+16c+16d) 



5 o *«isa>fta*/ioa«jRmt 

5 I A 

|«HB*MJ 1 8 a (Ztt 2 8 a) | > | **»6 1 A~| f- 



|HF jstA \ 



I hp r i ic| - 



tt»*S I C~\- 
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